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TABLES FOR A STATISTICAL QUALITY CONTROL TEST 
FRANTIŠEK RUBLÍK and MARTA BOGNÁROVÁ 
(Received November 28, 1991) 
Summary. Critical constants for a test of the hypothesis that the mean JA and the 
standard deviation ď of the normál N(fiy a ) population satisfy the constrains fjt -f ca ^ M, 
H — cď ž m> a r e presented. In this setup m < M are prescribed tolerance limits and c > 0 
is a chosen constant. 
Keywords: Two-sided quality control; Normál distribution; Small sample sizes; Hypo­
thesis testing 
AMS classification: 62 Q 05, 62 F 03 
Let us assume that the statistical population X has a normál iV(/i, cr2) distribu­
tion with the parameters from the set 6 = {(£); /J € R, 0 < cr < -foo}, i.e. its 
distribution řunction has the form 
(1) F„,.(«) = ( 2 ^ 2 ) " 1 / 2 f exp[-(x - tf/2<r2] dx. 
J — OO 
Let c^ be the ( l — (A/2)) quantile of the N(Q> 1) distribution determined by the 
equality 
(2) * ( c A ) = l - ( A / 2 ) , 
where 4>(x) = Foti(x). Let m < M be prescribed tolerance bounds and 
(3) ^ A = { ( H G 6 ; / Í + cAa ^ Ař, n~cA<rž ™}. 
Let x\,..., xn be a random sample from X and 
[ 1 / 2 
(4) f = 
n r n i 1 / 2 
> = 1 »• í = l J 
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It has been proposed in [6] to test the hypothesis (3) by means of the distance 
(5) Q = e (©*)-{[ (f-/i)
2 + 2(s-«r)2 1 / 2 
••0*"*} 
with the test rule 
(6) reject the nutí hypothesis H& if g> t 
where the critical constant t is chosen so that 
(7) sup (pt \é((
X). # A ) > t\; 0 € HA = a. 
Explicit formulas for the set 
*-{Qie,i((J),*4)<.} 
are in [6] denoted by (1.18) - (1.28), and for the practical use also the direct com-
putation of (5) can be employed. Let s > 0. If x ^ M±mj then denoting c = c& we 
háve 
(8) 
, (x - M)2 
^ « c 
+ 2 
(£ + es - Af )2 2 
s2 2 + c2 
£ > Af -f - s , 
c 
w 2 ^ M-f-m 2 A f ~ m 
f + es > Af, 
MJ. 2 ^ M + m 2 A f ~ m 
Af -f ~s > x ̂  ——— + - s -c 2 c 
x + es ^ Af, 
2 » 
(U ̂ i ^ ) 2 + 2 ( s - ^
E L ) 2 M + m 2 M~m Af + m 
I , 1 i i , £ ' i, i v 49 i— —— L — A — —— , *> T > < _ — i 
1 s2 2 c c2 > * * * 2 ' 
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while in the čase x ^ & j ~ m 
(9) / (x — m)2 
s2 
(x — es — m)2 2 
i 
x <m s, 
c 
2 _ M + m 2 M - m 
c 2 c cÁ 
x — es < m, 
2 ^ M + m 2 M - m 
m s < x ^ — - — - -s -f 5—> 
O M±m ) 2 + 2(S M - m \
2 
2c V 
x — cs > m< 
M-\~m 2 M — m M + m 
s-f ^— < x ^ s2 2 c c2 ^ 2 
Since according to Theorem 1 in [6] the rejection probability (7) depends on n, c 
and t only, it can be computed for all rn < M simultaneously. Values of the eritical 
constants t = t(a} n, c&) satisfying (7) are given in the enclosed tables. We remark 
that for 1 - A ~ 0.75; 0.9; 0.95; 0.99 we háve cA = 1.150349; 1.644854; 1.959964; 
2.575829, respectively. This quantiles of the ÍV(0,1) distribution are taken from the 
tables [2] . 
In the following example we use the data from Example 8.1.7 in [1]. 
Example. The resistance of 10 samples of the wire of the type B-302 was measured 
(in ohms) with the following results: 
0.129, 0.132, 0.128, 0.120, 0.126, 0.137, 0.124, 0.135, 0.119, 0.123. 
Test 95% concentration of the statistical population in the limits (0.113; 0.135) by 
testing the hypothesis (3) with A = 0.05, m = 0.113, M = 0.135 at the level of 
significance a = 0.05. 
Solution. The sample characteristics (4) are 
x = 0.1273, s = 0.0057628. 
Since 1 — A = 0.95, the constant c^ = 1.959964 and denoting c = c ^ we see that 
f = 0.1273 > M + m - 0.124, 
M + -s = 0.1408805 ^ x > E±H1 + H5 _ M~m - 0.1241535, c 2 c c* 
Ž + C8 = 0.1385949 > M = 0.135. 
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This together with (8) means that 
* > = < i ± ^ ^ = 0,3*3, 
Hence g = 0.36501 ^ t (a ,n ,c) = *(0.05,10,1.959964) = 0.438 and according to 
(6) the null hypothesis (3) is not rejected. 
We remark that the samé conclusion can be achieved by means of the formul&s 
(1.17)-(1.28) from [6]. Since c = 1.959964, i = 0.438 < y/2, the upper bounds (L24) 
and (1.18) are 
£ ( - 1 , 1 , 0 = 0.7391321, B = 5(0.113,0135,0.438) = 0.0081305. 
Since the quantities (1.25) are 
6 = 1.7439240, s* = 0.6813363 
and 
- r r ^ — s = 0.5238909 < «*, M — rn 
the limits (1.26) and (1.23) are 
U(-—-—s,-l,l,0=0.3653503, L(s) = 0.11998, Č7(s) = 0.12802. 
Hence * = 0.0057628 < B(m,Myt) = 0.0081305, ž = 0.1273 G (£(*), t/(«)) which 
together with (1.21) means that (*) belongs to the set (1.17), and according to (6) 
the null hypothesis (3) is not rejected. 
We remark that in (5) the constant 2 was chosen because for this choice of g the 
estimate 0* of the unknown parameter 0 from (3), determined by the equality 
*(ČH -*(©.«) 
where #((*), (£)) = [5~2[(ž - P)2 + 2(« - ^)2]] > and the maximum likelihood 
estimate §** of the unknown parameter from (3), are according to (2.9) in [5] asymp-
totically equivalent in the sense that the equality 0* = 0jf +op(n"~1/2) holds provided 
that the nul] hypothesis is valid. The explicit formulas for 0„ can be found in [4] 
and the asymptotic distribution of the likelihood ratio test statistic for testing (3) is 
derived in [3]. 
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Validity of (8) and (9) follows from the fact that for s > 0 and i ^ 4£±2» w e háve 
(10) 
< : ) = 
0 (ž + es - M) / 2 \ (2 + c2) W 
/M+m\ 
1(4*) 
while in the čase x ^ ^f22-
x > Af + - s , c 
2 
M + - 0 0 c 
x -f c« > M, 
2 
c 
x -f c« ^ M, 






m 2 - + - S -c 
m 2 - + -*-c 
m 











< : ) = 
Í© 
0 
(x — es — ni) f— 
(2 + c2) ( " / ) 
x < m «, 
c 
2 M - f m 2 M-m 
m 8 %> x ^ — s + 
x — es < m, 
2 M - f m 2 
rn s ^ x ^ — s -f 
x — es ^ m, 
M + m 2 
—^ « + 
2 








The formulas (10) háve been proved in [6] for m = - 1 , Ař = 1 as the equality (2.26) 
by means of the relation (2.24), the proof in the generál čase is the samé. Tables of 
the critical values t = t(ai n,c&) , satisfying in the notation (3) the equality (7), are 
given below. 
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S ú h r n 
TABUEKY PRE TEST KONTROLY KVALITY 
FRANTIŠEK RUBLÍK, MARTA BOGNAROVÁ 
Práca obsahuje tabulky kritických hodnot pre test hypotézy \i -f ca ^ Ař, n — ca ^ m 
o parametrech normálneho rozdelenia. 
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